M-type barium hexaferrite (BaFe12O19) was prepared using sol-gel auto combustion method which represents substantial magnetic materials and utilized as microwave absorbers. In addition barium titanate powder was prepared using conventional ceramic method as ferroelectric material. XRD tests showed that the ferrite possess hexagonal structure and barium titanate has tetragonal structure. The constituents then mixed with different ratios and dissipated in the epoxy-resin as the sticky and fixed medium. Microwave absorbing characteristic studied within X-band region using VNA (Vector Network Analyzer). The complex permittivity and permeability were calculated using Nicolson-Ross-Weir (NRW) method. Maximum reflection loss was -36.83dB at 9.125GHz observed for the samples A1:3 (ferrite: barium titanate) the ratio equal 1:3 due to good matching between the relative permeability and relative permittivity ,likewise the absorbing properties increases with the concentration of Barium hexaferrite in composite materials because it appeared absorption resonance frequency at 11.025 GHz.
Introduction
With the development of electronic technologies and microwave technology caused electromagnetic interference (EMI)( refers to any undesirable signals ) thus; has been a requirement for new materials for the application in the field of shielding and stealth technology, Microwave shielding has been applied to different devices such as computers, mobile phones, aircraft avionics and stealth technology [1] . Microwave absorbers are produced by the modification of the dielectric and magnetic properties of the physical characteristics of P-ISSN: 2222-8373 E-ISSN: 2518-9255 the compound to allow the absorption of microwave energy for broadband wave attenuation [2] . Chapal (2012), prepared radar absorbing materials (RAMs) by utilizing (BaTiO3-Ni0.5Zn0.5Fe2O4) magneto-electric nanoparticles, the microwave characteristics such as return loss (dB), complex permittivity and permeability were measured in the X-band region, the composite materials showed that a wider absorption frequency range and showed maximum return loss of -15.78 dB (>97% power absorption) at 10.8 GHz. Conclude the mechanism of microwave absorption occurs mainly due to the dielectric loss rather than magnetic loss [3] . Vinayasree et al (2014) , synthesized resilient single layer electromagnetic wave absorbers by mergers suitable amounts of carbon black (CB) in a Nitrile butadiene rubber matrix along with an optimized amount of barium Hexaferrite (BaF) for Microwave applications in S, C, and Xbands, complex permittivity and permeability were measured using the cavity perturbation method in the frequency range of 2-12 GHz. For specimen containing 30CBBaF (CB volume fraction= 0.034) minimum reflection loss reaching −47 dB at a frequency of 11 GHz for a thickness of 6 mm [4] . Silvia et al (2015) , prepared hard-soft nanocomposites by using sol-gel auto-composition procedure, the hard-soft Sr0.5Co0.5Nd0.5Fe10.5O19/NiFe2O4 with various weight ratios were dispersed in epoxy resin then studied microwave characteristics at X-band region by using vector network analyzer (VNA), the nanocomposite with an equal amount of hard and soft phase shows higher performance both in reflectivity and in bandwidth, getting a maximum in reflectivity of -34.4 dB at 11.1 GHz while the bandwidth below -10 dB is 3.5 GHz [5] . In this study microwave absorbing composites were prepared and the complex permittivity and permeability were calculated by Nicolson-Ross-Wier (NRW) method, using S-parameters data which got from the Network Analyzer. The composites consist of barium hexaferrite powder sintered at 1200℃ (known to be magneto-dielectric) and/or barium titanate powder (ferroelectrics material) dispersed in epoxy resin (as Sticky then fixed medium).
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Experimental Preparation of barium hexaferrite
The sol-gel auto combustion method was used to prepare barium hexaferrite,by weighting 
Preparation of barium titanate
BaTiO3 was obtained via the reaction between BaCO3 and TiO2 by mixing 15.96 g of TiO2 powder with 39.456g of BaCO3 powder (molar ratio 0.2:0.2) .The mixture was milled using the conventional ceramic method, and then calcined in the furnaces at 1000℃ for 3h, then grind and calcined at 1100℃ for 3h and then at 1200℃ for 3h. Finally, we got barium titanate (BaTiO3) which showed by x-ray examinations, and then grinded to prevent conglomerates. 
Result and Discussion
XRD analysis
X-ray diffraction tests were carried out by using Cu-Kα radiation, wavelength λ = 1.54060 Å; the range of the Bragg's angles of the sample was recorded (2θ=20˚-90˚) with scan speed 8 .0000(deg /min), the type of this device is (XRD -6000) and made in Japan by SHIMADZU.
XRD analysis for the ferrite sample which has been calcined at 1200℃/3ℎ , showed two phases of the hexagonal phase, it matched fully compatible with (BaFe12O19) ICDD 039-1433
and (Ba3Fe32O51) ICDD 041-0846, as evidenced in the figure (1):
Figure (2) XRD patterns for the barium titanate powder
The average particle size was D =52.68
for Barium hexaferrite and it was D =32.58
for barium titanate which have been measured using the Scherrer formula [6] :
Where;
D -Denoted to the regular size of the ordered (crystalline) domains, which is probably smaller than the size of grain or equivalent,( λ) X-ray wavelength,(β ) Full width at half maximum measured in radians(FWHM) and( θ ) represent the Bragg angle.
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Relative Complex Permittivity and Permeability
To infer a mechanism of microwave absorption, we determined the real and imaginary parts of complex permittivity ( ˊ, ˝) and permeability (ˊ, ˝) from the scattering parameters S11&S21 by using the Nicolson-Ross-Weir (NRW) method ,where the real part ( polarization and by dipole relaxation to dielectric loss (˝) [7] .
The electron hopping between Fe +3 and Fe +2 ions also contributes to the dielectric loss due to boost conduction mechanisms giving rise to another relaxation frequency [8, 9] .BaTiO3 has permanent dipoles and it absorbs electrical energy, an applied electric field creates a torque on electric dipole and the dipole rotate to align with the electric field orientation polarization occurs, at microwave frequencies the electric field energy changes quickly, the friction accompanying the lack of alignment leads to energy dissipation in a form of heat. Magnetic field loss occurs due to hysteresis loss, eddy-current loss and residual loss [3] .Diverse relaxation frequencies of various dipoles formed in the ferrite structure, hopping of electrons and the relaxation due to interfacial polarization all are responsible for the oscillatory behavior of absorption in the samples [10] Figure (3) shows the self-identification real part of permittivity for the samples A4:0, A3:1, A2:2, A1:3. The value of the dielectric constant (εˊ) decreases with the increase in the frequency and the value becomes higher than in the pure epoxy sample test (A0:0), whereas for sample (A0: 4 ) it was noted that the value of (εˊ) was less than the value of pure epoxy sample test, due to the decrease of the boundary polarization which caused a decrease in the value (εˊ) continently, its value between 1.3 and 1.4 in the x-band bandwidth.Samples (A4:0, A3:1, A2:2, and A1:3) were also matching the imaginary parts of complex permittivity (ε r ) with slightly changes in the The figure illustrates a real part of magnetic permeability exhibiting excellent rapprochement for the samples ( A4:0, A3:1, A2:2, and A1:3) with gradually decreases for increasing frequency.There is a significant observation; the complex permeability measured for composite materials calculated using the (NRW) method greater than pure material for barium hexaferrit calcined at 1200 ° C. Clearly, the spread parameters S11 (related to radiation emissions from port 1 and collecting in port 1) and S21 (distribution port related to radiation emissions from port 1 and collection in port 2) appear to be apparent. From the experience of overlapping quenchers from ferrite and epoxy resignation, the false values of magnetic permeability are scattering parameters S11 and S21, were used to calculate the attenuation coefficient (reflection loss) in (dB) unit by the equation [12] : 
Conclusions
Maximum reflection loss -36.83dB was observed for the samples A1:3 (ferrite:barium titanate) the ratio equal 1:3, was due to good matching the relative permeability and relative permittivity.
The complex Permeability measured for composite material which have been calculated using (NRW) method in the X-Band was larger than pure material for barium hexaferrite sintering at 1200℃ because of overlapping attenuation aggregate from ferrite and epoxy -resin this is causing the spurious values of the magnetic permeability.
